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DISEASES OF CABBAGE AND RELATED CROPS 
AND THEIR CONTROL 



INTRODUCTION. 

Cabbage is ono of tho most "widely diatributod and cultivated of 
our farm crops and at the present time is found in the garden of nearly 
every farmer. As long as the crop was gr<*wn only for homo con- 
sumptictn the various diseasos wliicli attack it attracted little or no 
attention. In more recent years, however, cabbage growing has 
become a verj' important industry .Ai»d now <^xi«ts on a commarc^iil 
scale in many parts of the United Statos. With tho extension of 
tho in<lustry tlio diseases of tho crop have increased in severity to a 
dogroic where tliey have reached econ<)mic importance. Unless some 
means arc cm]>lc)yed to check them there is danger that the industry 
will bo forced out of its present centers. Such an event would result 
in tlie loss of large sums of money by tliose men wlio have constructed 
and maintained largo sauerkraut factories and storage houses and 
would do])rivo many farmers of a very profitable cultivated crop. 

From tho orifi^naJ wild it^>ck yf c«.bb»}5*» hav^ uome «i**diflowar, 
Brussels sprouts, kohl-rabi, ^ll»rd«, ai^d kale. Otfier cultivated 
crucifers closely relate<l fec> ttu^e i41r»«>(|y mentioned are turnips, 
radishes, rape, broccoli, rutabaga, and charlock. Among the related 
wild plants sliepherd's ]>urse, i>eppergrass, and mustard are of most 
frequent occurrence. Mustard is sometimes cultivated, but it grows 
so profusely under all conditions that it is ])erhaps better classed as 
an obnoxio\is weed. 

Practically idl the crucifers m(*ntioned are subject to tlie same 
die^««, s« Uiat any m»diod for tho control of tlw di#«*e«B of cabbage 
or iiiiiirtfloWcr, for example, ««,n ba^ppli«d to otlij^ crnoif^irs as wciU. 

CLASSIFICATION OF THE CABBAGE INDUSTRY. 

There are five classes of farmors who engage in tli« yjiltivation of 
cabbage and who, tlienj^fore, are especially iut«r«iR4ad in tJie differetit 
diitw)««>s: (1) The farmar wh<» tmltiraUwi a variiity of (aropct an^d gc^owTi 
enbhagff only for home ii*t^; (2) tijli@ to-uqjcar "^dio ^owa an ft«.rly 
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spring crop wliicli is immediately sold on the market and cone 
as a green vegetable; (3) tlie farmer who growR a late summar or 
cro]) for the sauerkraut manufacturers; (4) tlic farmw who grow»i^ 
late crop for storage purposes; and (5) the seed fp-ower. 

The general farmers, with tlic cxceptimi of tliose wlio j^ow cabbago 
on a commercial acaJe, liave at most oiijy small ]>atches, so that tlio 
^ggrogaiG total acreage grown by tlicm is small. But the family 
garden used by tbe great majority of growers aaid limitdid to a small 
area upon which oabbftge, Qftuliflowar, or Qhhiar <iiriKsf«rs arc grown 
year after year on the same ground provides tin* most favorable con- 
ditions for the peri>ctuation of the various diseases. 

The truckers arc located mostly in the Southern States or in the 
Kastern States along the Atlantic seaboard in the viHnity of the 
large cities. In the Southern States the (•abi)age cf >]) i planted in 
the fall, winter, or early spring, and after marketing Is immodiatflly 
followed by some other crop. In the inor» northuni di«kiete fch« 
crop is planted in the spring. 

TIm! truckw w<>rks tlic groimd intaftiaivqly, obtaii,iiiig from 
same land in a single year two, yir»f , or even .four diflTpront crops. 
According to the system of rotation generally followed cabbage would 
appear on the same ground about over}^ second or third year. 

The manufacture of sauerkraut forms an important industry in 
some of the Northern States m )re particularly Oliio, Michigan, and 
Wisconsin. The manufacturers depend upon n late summer or fall 
crop. The yield of cabbage grown for this industry has been greatly 
reduced in recent years by the invasion of several <lestruetivc dis- 
eases which now threattn to exterminate it or lorce it out of iti 
present centers. 

In some of the Northern States, especially New Tork and Wis- 
consin, many farmers grow a late crop to be placed in storage to 
supply the winter demand for fresh cabbage. In these districts also 
the invasion of diseases has greatly reduced the yield. Diseaspd 
heads do not keep well when placed in storage. In an unfavorable 
season the yield in some of the districts where cold storage is practiced 
has been reduced 50 to 00 per cent. From 2.'* to 40 per cent of the 
heads that go into storage* aro fr«qn#citly loet from daeay nr roffidtred 
unfit for marketing. 

Most of the soatl of gabbftge, c»iiliflbw«rf »nd rofcatud crops is grown 
either on I^>ng Island, N. T., or ntwir Pnget Sound, Wash., or '» 
im]>orted. It is especially important that it be grown on soil free 
from the diseases of all crucifcrs, since it is possible that some of the 
worst pests may be distributed to various parts of the country witli 
tho seed. The care with which the seed is produced, therefore, is of 
great importance to every farmer wishing to grow any of these crojra. 
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HOW THE VARIOUS DISEASES ARE DISSEMINATED. 

Fuiit;oiis and bncterial disojisos arc cnrriotl from oiio plnoo to nnotlior 
by various moans, such as (1) inseots, (2) infooto*! sood, (3) trana- 
pianting from an infectod t^ocd bod to tho fu'ld, (4) draiiiap' water, 
(r)) stablo manure and oomjiost, (0) animals, and (7) wind. 

mSECTS. 

Insorts arc ]>otont factors in tbo (h'stribution of some disooscs. It 
bos been sbown that tlic b'aotoiia cansiiig tbo black-rot of ral>baj^o 
bav<' been carried from one ])bint to aiiotlier and from one b'af to 
another by sbigs, snails, etc. Inseots which visit cabba>fe ami other 
orut^fw-H mv lik**ly U) curry Who germ* on bfci^r bodies and dopoeit 
thmM on tJio parts of noiiinf*«s{<«l plants. If other oouditionw ai^ 
fftil-orable, infection then takes pbice. 

Certain insects are attract<'d to diseased areas of plants by th* 
odors omitted therefrom. Cabbage alTected witli <*lubr(>ol has a 
very ofTensivo odor at some stages in the deveh>]>ment of the diseiise. 
Insects fi*C!quont the roots, and before tho <h*scii«c was tliorouf^hly 
studied tlipy were sui>j>ose<l to be tho cause of it . 1 ^ater ohscrvatioruB, 
liowover, showed (hat tliey were attracted to the deciiyed roots by tho 
odor Wild ^vttKrt^ in no way eanu4M«4fi<l wiUj tJie clause of Uie di.sMis«. 
H«w itirfa^tinns niay \m brouj^ht i^Jitnt by t]K«K« imiLwtatH \'isiung othar 
plu^e^. 

IKFECTED 9EBb. 

Cirowers of cabbage for the market seltlom rais<* their ownfM'ed, 
but purcliaso it from seed growera. The same can be said of rauli- 
HowiM' and oy>er r«^nt«d pl««4e. If tiift Wiaifl M pHvwn whw A dumtuiNK 
are ]>revalent it is i>o»!(ibl« that tho diwMS?;^ tiia^ be introduced witJi 
t-he H^d. Tlie germs of some of our woi-st plant diseases, the blat^k- 
rot of cabbage in particular, have been found to live on the w*otl for 
several months. For this reason it is always atlvisahlw, as ii pre- 
cautionaiy nn'a.surc, to t.v<utt the mm\ wikb E»ome <lisinf*»t"U*nt iMafoFe 
sowing. (See ]>. 0.) 

TRAfrSPLANTINO 

Plants that Are st^rt«d iu m^^t^mi #«cd bed, which is oft-efi 
locat-etl on old ground near the hoiH^o or in tho giirth'n, aro frequent 
carriers of disciuses to a noninfected lield. In sucli crowih'd conditioHti 
diseases aro readily commiinieate<l from one ])hint to another. Some 
of the <lisea.ses of cabbage and cauliflower, such as elubroot, arc 
known to bo distributed to some extent by insects. Tho insecta, 
burrowing through the ground or feeding ii]>on tho roots, ea-rry Uxg 

488 



8 l>ISKASEa OK CAnriAOE, KTC, AND TIIETR CONTHOL. 

<lH)t«a5io from the roots of ono plant to those of another. If car« Is 
ox<»rciso(l to ]>revont the disoase in the seed hswl by the proper tlisin- 
foction of tho seed and the s*«r 1>4mI bdfore aKJwin|;, fch# iom in the 
liohl eun he greatly r<»diK od. 

DRAINAOE WATER. 

r>ramaf!;o water or the run-olf diiruig heavy rains i>rohnhIy fnr- 
nb^hoa ono of the most un]>ortant means for tlio dissentnnilioii of 
]>hmt disoiwes and has hcen found in many phiceii to oxphiin the 
pr(*M*tii<'-e of a disease in fiehls wliero (uihlmge or other criicifers have 
nevt^r hefoj-o heen grown. If the croj> is pinntod on hijjh ground the 
germs from the r of use of <liseaHQ<l plants may he wush«Nl to tJio low- 
lyinj» fields during heavy rain«. In tlio hoj>e of avoiding the disease 
hy cn*\i rotation a new fi*ld on this low ground may he Hi'l<fel<vl, 
where the disease will ]>rovo us sovero as on the abandoned field. 

In some sections where caldmge is grown on a conmiereial scale 
it is customary to set the plants witli a machine which <Irops ahout 
a half pint of water for each plant. For this purpose the water from 
<lraiuago <lilc'Ixos, which is often the run-ofT from a field where some 
hnd disea^Bo luia hmv\ present, h»ing Uie most availabl», is fre<iUoutly 
used. Tliia use furnishes anotlior metliod of spreading disease, a* 
was illustrated ii\ a field set to cabbage for the first time, which came 
umler the writer's observation. The water used in setting a i)art of 
the hehl was ohtuined from a well; for the remainder, water from a 
drainiige diteh a<ljacent to n field planted to cabbage the previous 
year was used. The jdants set in both i>ortious of the lield were 
seeured from tlio sumo see<l be<l. The wilt, or y<'llows, was very severe 
where the plants were set with water from the drainage tliteh; the 
o4Jl)«r ]>Krt of the was fn^e frow it. 



STABLE MANURE AND COMPOST. 

A not imeommon practice is for farmers to throw the refuse of 
eahhag* or o^hw «r<*iii« i^n Uve lufmure liMip, Wr««ump(»et felms form*l 
being 1imuI«<1 <*jlt and <lktribut»Hl on the fields tin* followiiig spring. 
This is a ba<l practice if the crop is di.sen.sed, as the causal organism 
may thereby he readily tli.sseminntctl. The value of cabbage leaves 
as n fertilizer or, in fact, the leaves of any enieifers, is v<'ry doubtful, 
(.'abbage leaves contain 85 to DO per <-ent of water and the leaves of 
other criicifers nearly as much, s<» that even though all the tiry matter 
might be valuftl>4« ttn k imMVi^t^ it Wbfihl he small as to be pra<'ti- 
<ially negligible. T^aUitw lAwm t#k« the rniric of Rpreft<ling some para- 
sitic <lis«wM0ii! it wfml<l be far betiv 6<)llet#t tli« rtrfuse from inf«ot»d 
fiftMs UttUt Mira it. 
■r«* 
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DISTRTBUTION BY ANIMALS. 

In order to avoid what may seem iin ni^parent waste, farmers fre- 
quently turn their stoek in the fieltls to food upon any roughago that 
ni«y he found after a crop is liarvosted. Cattle and sheep are espe- 
cially fend of eahhago loaves and by eating tliera thoy may carry 
sprious diseases to other fields, as the causal organism may pass un- 
liamied through the aliineait«ry cftrlfl^ Xn mhiition to this the spor«fl 
nmy be, and often are, carried on flie 'fe*t of animals, so that free 
ILCC«S6 to tho ^^■^lole farm incre*w5e* the po«e*bi4ity &( communicating 
rfliseases from one field to ftnot4ier. 

DISSEMINATION BY WIND. 

Dissemination by wind is perhaps not so imjiortant a factor in the 
di.4tribntion »1 diseases of cruciferous plants as some already men- 
tioned. Nevertheless, in certain districts whore tho soil is light, 
where dry weather prevails a part of th& y©ftr, and high win.d* are 
common, si>orea may be earriffd long die^tMre**. Th« diseases that are 
extarnal to the l(|av<w ore innpo iiktiy to h» <U<ttributed in this way 
than parasites wlrich are situated in th* soil or ill th* internal portion 
ef tho plant. 

FARM PRACTICE AND ITS RELATION TO THE CONTROL 
OF DISEASES. 

Several methods by which diseases may be carried from one plant 
to another, from one field to another, or, iiidee<l, from one part of 
the country to another have already been pointed out. In view of 
these facts the first aim of the farmnr should bo to prevent, if possible, 
the iatroduction and distribution of d«etructivo dis&ases on his farm. 
In order to aoooinpli«b this sevarsi pr»o«ufeions should be oljeerved, 
of which the iiioTi^ important are: (1) Th« disinfec*ioM of seed, (2) felio 
pru^iiiratioii and M«ier* of th« send h#d, (3) arop rotation, and (4) the 
Application of funKie*id»«. 

DISINFECTION OF SEED. 

Farmers who grow cabbage, cnuliilower, and other erueifera as 
market-garden crops seldom produce their own s»0<l. Smeti growing 
is an industry in itself and requires quite difToroint cultural motliods 
from those n^»i»c«^ry k),ffrow a market arop. It has been found that 
cwtain soils and clinintoB are bettw suited than otho^rs for seed pro- 
duction. Hecause of this fact most of tho cabbage seed is grown on 
Ijong Island, or near Puget Sounil, or is imported. The men engaged 
in this intlustrj- are not especially interested in obtaining seed free 
from disease germs, and it is possible that some of the worst diseases 
of these cro|is have been distributed from these centers by means of 
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the seed. TIio farnior, therefore, should guard against the intro- 
duction of diinj^orous mnhidies by disinfection of tho seed before 
sowing it in Uio sq(mI h»d ^ in tthe field. "An ounce of prevention k 
wortli a pound of ciuru." The sMad of cftbha^je, <Mulillower, turnips, 
and olhwr tTUCdfcrs shouJd bo disinfootod according to the folJuwt^ 
method: 

FormiildeiiyUe (40 pmr c«*it) i I*i»t. 

W»t«- 7 ^lonn. 

The seed shouhl be left in tho sohition about 15 minutes, dippad ifi 
pure water to wash off tho forniaJdehyde, and then sjjrend t>iit to dn'« 
Kvtui greate-r stn^igths of forninhiehydo can bo used without iiijurj' 
to tho sdicd if oaro is ox(MTise<i to wty>ih aiid dfy t^iorouglily. 

CARE AND PREPARATION OF THE SEiEP BED. 

Cahbaga, cnnHHowor, and soin« oth»r pJants o£- t4*« sanio family are 
goniH-ally sUvrtcd in «■ s«i«^l hm\ biifor* i^ein^ »0k, into tho fiald. A» 
previously jjointed out, aoin« of the wors-t disea.^ps of th«>o crops Hf^' 
be transferred by means of tho plants from tho seed bed to nonin- 
footed fields. In order to grow strong, vigorous plants as quickly as 
possible compost or stable manure is mixed with a good quality of 
soil to form the .seed bed. Tho mistake is often made of placing tho 
bed on nil old cabbage field whore diseases may have been present, 
because tho soil happened to be fwtilo or for othcH" reasons. Furtlier- 
inorc, the manure might be, and ofb«(i is, taken from tho heap where 
diBoi[^«*d ]dHnts htivo boon thrown ,to tH>i»j^oft, or it may bo from 
animals that have fed on diseased cnbbfcgc. Xu oithcs" wise there 
would be great danger of introducing tho dis«a«t« into tho seed bod. 
Tho transfer of such plants to the field would naturally mean th« 
transfer of the tlisoases afTecting them. 

Mr. AV. \V. Gilbert, of the livircau of Plant Industry, rccommcnci* 
the following metboda for disinfecting tho seed beds: (1) Stcuni 
stnrilization by inenns of draintilc laid in tho bottom of tiio beds, 
through which steam is pnsswl; (2) stwilixation by invwina of aa 
inv&rtwd pan undtw which stipam is admittwl; (3) sterilization by 
drenching tho soil with a formalin solution; or (4) treating soil with 
Bordeaux mixture. 

In the tilo method of steaming, lines of 2-innh to 3-inch giozed tile 
are placed lengthwise in the btids to i^o sterilized, 2 to 21 feet apart 
and 15 inches below thr "ui-face, and are left there pormanenlly. 
They provide drainage for the bods, may be used for aubirrigation, 
and are available at any time for sterUizing the soil, the only outlay 
for labor being tho covering of the beds with boards or a tarpaulin 
mn\ the connecting of the tile with a hoilw by mcMins of a pieeo of 
steam hoec. '^ho soil no«d not be moved, and thus a largo part oi 
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(Jic iHbor involved in sti-riliKation is obvintwl. It m advisiiblo, how- 
«ivcr, to spiulc up the soil so that tho steam niny more readily pcno- 
tratc it. 

Another method of steaming, by means of an invwt^d galvnnizod- 
iron pan, 0 by 10 f*«iit and 6 inches du?]>, nnd&r which BUunni is 
admitted, has beoii used to a hmitud oxtent in the steriJi^.aUon of 
s«ad b«d«a »»<1 la <gr<iMrh@^iM bt*l*f^ «A^d has pvw v^ry a«Via- 
facfeory rt^ulta. 'l^ie us* s>k^i^Mm lit 'fc ]^«!tseure of gO Ite HX) pounds 
and treatment for from @^«-hM#r Hour i0 mi h^ijr H£i9r the soil hm 
reuclied a temperature of ill** W.f -m indica4«d by soil t4iormoraet««, 
lni3 jpvon the best results. 

Formalin sterilization is aeeomphshod by dreiicjiinj^ tho soil with 
a 1 to 100 or 1 to 200 solution of formidin, iit tlui rate of thrtio-f(»urtlw 
of a gallon jier square foot of art*, scvoral daya bflfore the soil is to 
be usod. Forinidin, liowcvor, dom not rid tho soil of nMnakxkw, iis 
»%i^4tii]i^ i\om. IImk tiMiUH>d haa been u*M*d to {|ood »<lvi«u^t4)fi^« i-ii 
Bio Ht*a-Uiz«ti6n of Icttiipo bails for the ]>ro\«ition of fungous disaases. 
For more detailed directions for soil sterilization by tlio methods 
liero outlined, see liulletin No. 158 of tho Bureau of I'lant Industry, 
entitled "The Itoot-Kot of Tobaceo Caused by Thielavia liasicola." 

Another method of soil sterilization in tho seotl bed, whieh tho Ohio 
Aj^cultunil Experiment Station has found surcoasful in euntrollinj^ 
tho black-lej; of e*bbago, oonsiats in tr^tin;^ the bwl innnediataly 
aftor sowing fJio stayl with a si>hitii<>n of liortlaaux inixtn>re (4—4-50 
foru^^iajt ^k^f 4ke.P*tfeAfifC 1 ><aUon pvr 10 sq^arw fw4. In aKldiWon LiO 
tliis Uw. IjwXs should bis sprayod about two wetika before a*nd af^in 
just ]>retieding trans]>lunting into the lield. 

If it is found ini]jraetic'ablo to disinfeet tho seed hed by any of tlio 
forej;oing methods new soil sltonhl bo used and stable manure, if 
mixed with it, should bo obtained from some sourcs wU«i^e thiM'a m 
little or no oliancc for disoasea to be ])re8ent. 

C»<>P ROTATION. 

Cro]> rotation is an essential ]>ractice whether or not it is neressnry 
in tho control of any plant maladies. Tliero aro numorons funj^ous 
diawaee wlii(%li reH-ppttar yiM^r uf fctfir y«>af itjNa tiM sani« tiiiJd, if 'H »H4#»^4« 
lioet is prtsHcnt. Sonio of them, such as the oJubroot of c«hb^e, ar« 
strictly soil parasites and can not bo controlled by any funj^icidd. 
About tho oiUy method left to get rid of the organism ia to stiirvo it 
out, and this can bo dono only by a well-planned systom of crop 
rotation. Most of the organisms liko tho elubroot of cabbage have a 
number of hosts on wliieh they live, any ono of wliieh will servo to 
jKM-petuato tho disease. It is therefore necessary to avoid planting 
in closo succession crops that aro aJTocted with tho samo parasites. 

4H8 
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Tho length of tlio rotation dopomls largely upon tho disease ami the 
thoroughness with which tho system is earried out. There are only a 
few disensoH that will he killed out by a throe or four year rotation, 
and instanct« iiro known where one of six or seven years has failed to 
eradicate tlie malady, tliough its severity was greatly reduced There 
are several reasons why long rotations are froquoiitJy nocossarj*. 
(i) Many wae<lA whi<ili nce^wloeked by the farmw^twinil^^ltiva^toM 
perpotuat* the di.>*wisos. (2) Certain parasifrtw are abl#! 'to live for a 
thno on decayed vegetative matter when a siiitnhlo host is not 
available. Just to what extent this is tho case is not definitely known. 
(3) S*>nio fungi have tho ability to remain dormant for a considerable 
length of thno ju the aljsenco of a suitable host. The organism causing 
the wilt of cabbage, for example, has been known to be <lormant in 
dry soil for titreo and one-half years and then to produce tho disease. 
Kor ordinary practice, however, a rotation of four or five years is 
Bnllinent to retluco prtmtly tho loss from moet paraaitew. I>»«p and 
fr«qu»nt cnltivafcion by means of wliieli tho or^ninisma are pxpos«d fro 
^» it«r #ind sunahine assists in cxterminathig tl^ifi, 

FUNGICIDES. 

Tlio leaf diseases of cabbage, cauliilower, and related crops are 
relatively so unimportant that spraying is s»ldom required. Tho 
most ini]>ortaiTit (Ubcms^ nro internal or soil pttr»sitM muY out of the 
rtweh of fungiuideia. 

IMPOmTA»T CABBAGE AND CRUCIFEROUS DISEASES.' 

CLASSIFICATION. 

Tlio following is a classification of tho most important diseases of 
cabbage and cruciferous plants, with tho pages of this bulletin on 
which they are discussetl: 



PiHBASES or THE hoot: Cap*. 

(''Itibnwt («diuMt>*^i fiTtftwiHtj ttm) i;t 

Itotit-knaft (fi#inii*(t^i#rj...'. ; 14 

DlSCAHKfl ArrBCTlNB HOilT, HTl^. AJTW I.R A VTTR: 

Hlttck-rot (browii-rol, Mem-isjt, 4ry-TOt) 1*8 

Wilt (y«llowTi, ywllow-sidiw) 18 

ftlu»k-l«g (ftK>t-rot, wilt) 21 

So4t-rot.-. 24 

Mtttittttrition , . . , , 2ft 

I>iM«Aa«» or TtfR LGAr only: 

Doway niildow 

WTiite-niMt 30 

Spot diMt'OHO of raultfli>w*ir 30 

Loaf-bli^lit (black nK^Ul}.. 31 

Towdery mililow 31 

JIlHEAMES OF YOUN« BKEDUNOH: 

I)aniping-<>ff 31 



' VarfaMM OaittM are often «pplle<I to tbe afcufl dlnMM, »a shown in thbi elftwlflmtiun. 
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CLUBROOT (CLUBFOOT, FINGER AND TOE). 

Description. — Plants afTcctotl with clubroot, even in tho presence 
of abundant moisture, show in tho carhcr stages a wilting of tho foliage 
in tlao sunshina, which rocovors toward evening or when clondy 
we«ther comes on. Tlioy are characte<-ized by malformfttions of tho 
roots in tho form of swellings (fig. 1), sometimes as largo as two fists. 
Few or no lateral feed- 
ing roots aro formed. 
The disease generally 
attaoks the plants 
when young, often in 
tlio soed bed, and 
plants so affceted 
liavo a stunted, siekly 
appearance. Dia- 
e«»od plants seldom 
(jrow to maturi ty . 
The clubroot of eruei- 
fers might bo con- 
fu**ed with root-knot, 
which is charaetor- 
ism\ by similar en- 
largements of tho 
roots eaused by a 
minute celworm, or 
nematode. Tho mal- 
formations eausod by 
nematodes, however, 
aro usually not so 
largo. "Wliilo present 
to some extent in tho 
^*orth, esp#ciftHy in 
greenhouses, root- 
knot is more eom- 
aionly met \vith in 

tho South. Clubroot, on the oUK*r liaud, is moro prevaU 
Northorn States. 

CoRtrol. — TU« alubroot organism is a soil parftsifio ansi for that 
reason recourse must bo made to some form of soil treatmeat. The 
orj^aaism thrives best in un "aeid" soil and in view of this fact slaked 
Hino at the rate of about 75 bushels per afro jukled every few years 
will keep the disouso in check. Tho lime shmild bo adtletl some months 
before planting. If the erop is to bo planted early in tho spring 
tho limo should be applied tlio previous fall, but if a lato planting is 
desired it aan h« put on in the spring. 




Fia. 1.— EntKrgvd roots ol caullQower cauActl hy ^tij^\yi 
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SoocUings arc very suscoptiblo to tho disoiisc, and tlic utmost precau- 
tion must bo taken to j;row tlio plants on uninfected soil, or disinfet-. 
tioii of tlio seed bed should bo ]iracticed. Furthermore, diseastHj 
plants should bo destroyed by burning and should n<it bo thrown ou 
tho manure pilo or liiift in tho fi«id. Crop rotation should bo praotic«il, 
and as it has been found that tho disease will livo in the soil for scvpral 
years tho nitation shotild bo a lonj; one. All erticiferoiis woods should 
bo destroyed, and no cultivnted eriieifers should bo used in tho rota- 
tion. Tho tliscaso has been, found in this country on cabbage, cauli- 
flower, rutabaga, turnips, radishes, Brussels sprouts, and mustard 
among tho cultivated plants and on sonio of tho weeds of tlio same 
family. It probably occurs on many othirs. 

No variety of these crops is k!i(»\vn to bo posit4V(Jy resistant to 
clubroot, though fehe Ilolhindor varioty of c«-hba||o \% citiinKiid by }»<mie 
growers to he partially resistant. It has also bp«i obst^rvwl tliat t-ho 
varictioe of blue or red eabbago are less suseeptii)lo to clubroot than 
the Succossion variety. Unfortunately, however, though apparwitlv 
more resistant, these colored types are not good for all ciuniiKTcial 
purposes as, for example, tho nianufacture of saoorkrant. 

Distribution and loss. — Clubroot has been known in Koropo for 
more than a ^oontury. It owurs m Kriiehuid, IloHund, Kussia, and 
other Kuropean oountries. Its proK(»ic« in Austn-nlia has been knoKit 
for a number of years. It him a^:*© b**<>n reported from New ZoHlnnd 
and from 20 States in this country and probably oceura in many nioru. 
It is present over most of tho country east of t he Mississippi Iliver. 

In aomo seasons from 40 to 50 per cent of tho crop in tho affected 
fields is lost by this disease. As early as IS70 Woronin ('stiiaateil 
the loss noar St. Petersburg, Kussia, at more than $200,000. 

Cause. — Alllioiigli clubroot waa known to occur in Kiirnpo more than a century tgo, 
its tnio <*anw was not known until ISTfJ, wlicn Woronin, ii Huttsian Imlanit^t, found it 
to bo <liio lo a nlinio mold, one of 1 lie lowest fonnrt of life, aiul pave il the iiiuiio J'humio- 
diophora brassicae Wot. PrevioiiH to that time, infocts w<*r© Piin])*tctod to bo the cuiwe 
of the diHeane, largely becaiti«« we«« Cr*{tn#fit4-y ppai>«ai4 ii^'lke pvrellingti of thr 

rootfl. It is now known that tliey are attracted by the oHor of the decaying rootfl. 

The tilinio mold cauHin^ clubroot Ih eoniitiifed of a ])laHmodiiini, or mass of inolllf 
pmtoplasin, situated within the ti»t"ne of tho host. The phwnioclium mihwijuMitly 
bn^akti up into iiiniimanible niicniucopic Hjdierical pporca. Ti>oii the Rermination df 
these spores tho coutentsescape as irrep;ular protoplasmic masses (zooFpores). TliifiB 
flometimefl 8]X)ken of or calletl the swarmfporo r*' The znospores are providod 
with n ciliuni, a tail-like appendaKe, by nn-ana of win -h they pnJiH-l themselvoB fnim 
one place to another. In their unpnitectnd pt »te the /.oosjjoren ran notsurvive IniiR, 
so they imirtt either find a sin'tahio ho^t or jhti -h. When tlu-y come in ooDtat't nit^ 
the proper host they enter the tender roots and form anew the ]ila«mo<lium. 

ROOT-KNOT (KBMAT®DSS). 

Description.- "Somo confusion is likely to result in ti^'ing to dis- 
tinguish between root-knot and elobroot. Whilo tho organisms 
causing tlio two <liseases are (juito diffe-rent, tho effects prodoccil on 
4m 
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tJia roots iMMir soino points of r«^<Mnl>IauB»\ ((V^npttn"! fijifs. 1 nin\ 2.) 
Koot-knot, ns a nilr, is clinrnctorizod Ity Hinnllor Kwollliif^H thnn rliib- 
rtiot. morc! of Intcral fmliiij; rootH nro nfTcvtcd, nnd tho noiliiIr-H 
nrc! lorntfd iicnrrr (be tips of tlio roots. If upon lnvnkiiif; opfiitlio 
swolliitfjs *ui tlio roots ponrly whid' Itodics nhoiit tlio sizi^ of n pin- 
ln'ftd nrc found, root-knot, is to ]>o KU«p('rti*d. Tlicso whito sp»'*>ks 
witltin tJio swellings nre fell© flfillirgod (i|jCtn-l>*'^!^t!^ f*io«le tttdworniH, 
wliir-h ctuiso tJiw di»- 
MA^. Tl i# in tpKSi-i or 
nirtjw of ohdiroot is 
slij^Iitly pinkiHli or 
1 tri**k col (n-rd . 1 i oot- 
ktiot nfTrrts n j^roat 
vttricty of inir<'lnt(»*l 
plants, wliili' <dub- 
rnot, so far asknown, 
occun* only on *Tn- 

1^ 11 rtl I &r niO ro , r o o t - 
knot in I'.oii fi n c d 
lai^oly to tlic lip^lit, 
Hiindy soIIh in tlio 
South, nil lionj^li it 
may occur in tlio 
Xort hern St ntc8, 
whiKi idubroot is scl- 
dora foinid in tlio 
South and may occur 
tn\ cither heavy or 
li^ht Hoil. 

Control. (Vop ro- 
tation htushecn found 
to he n most cirec^tive 
nicaiiH of cnntrollinf? 
this (Usease, the ob- 
iwt hyauix to nsw 

Fra. 2.~HtrftkrK<M ruuU of exblxHc* •uimoiJ hy imhwUmmi. 

crops ininiiinc to 

riH>t-knot for th*^ i)iirp(two of sturvinj; cnit the wctrnis. When this 
method of eradiratitif^ t-ho chseitse is em]>h>yed, a rotation of at 
h'lust three years, aoeompanied hy eh'un cult ivnt ion, slionhl he 
practiced. There are soniu 480 (Ufrerent s]>ecieH ttf pltiiita already 
known to ho suscoptihlo to root^kiiot, among which are many culti- 
vated plants and numerous woods. Crops known to he .immune to 
tlio disease thiit can he used in the rotiitimi nrn corn, cmts, rye, 
tiniolJiy, ptMrl millttt, sorghum, wluMtt, uraiHgrtitfH, Ui« Iron (a«twp*«. 
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voJvot beans, peanut, Mild fe«f^ar\v»Wl Sotii6 of tlio ciiltivatod crops 
susceptil>l« to tlio disease am] tlu'reforo to l»o nvoided in tlio rotation 
aro alfalfa, vetch, soy boaus, cowjieas (except the Iron), idovor, sugitr 
cane, tomatoes, okra, cncinubors, cantulonpws, wtitwrnielons, coitsr. 
beans, sweet potatoes, tobacco, potatoes, p«»cl!i*B, figs, midbarriw, 
and all crncifers. 

If tlio disease occurs in fcli* swtc'l b^d or |^rci«idiou»o the soil slioukl 
be sterilized by live stf^am in aecordauwi with one of llie methods 
referred to on page 10 or by treating the soil with a scdvitiou of for- 
maldehydo (1 part of commercial formaldehyde to H)0 parts of water) 
at the rate of 1 to 1 J gallons to every scpiare yard (>f soil snrface. 
\Vlieu this latter method is used, nhont 10 days slioidd elapse between 
the time of treating and of sowing the seed in order to allow the for- 
middehytlo to evaporates froyj, the soil. It is advisahW stir U» 
soil occasionally dm*ing this tim». 

Distribution and loss. — Nematodes on dilTerent crojis have bo«i 
found widely distributed, but more ospeeially in the tropical and sul>- 
tropical climates. Their greater abundance in warm climates imli- 
catow that they aro natives of the Trojacs, and when found in the 
cold«r climates they have probably been introduced. The total K)ss 
causad by ncmaU)d«»H is very great, mufji inorw Ut«-n i« i^wioraliy 
ftppr^'ciated. 

CHUse. -Rool-km)t is caimnd by a paraailic eclwonn {llelcradera radidcoia (Grwl) 
MOll.)one-twentieJli t' ne 'sixtieth of nii iiicli iii Icnglh. Itpeiiptratos the smallnwtf 
and cauaee irregular BWRllingH of varioUB sizen. T\\e ii<'inat«Klo cuterw llie roots in the 
larval binge. It llipu becomes inotitnilens and gradually cnlargpH. Afler ilBontranif 
into the bout chungeB take place, the male retaining the wonn shapi* nnd the fcniiile 
becoming pear sluipctl. Each female layn several hundred eggH. ITnder favorable 
conditiouH a full life rycio can be comjileted in about four woekH. NematiideM migrate 
blowly in the soil, the distance covered in a ninglo year pn>l>ahly not amounting lo 
more than 1 or 2 yardc. Tliey are dei)end<*nt upon foreign agtp^icies for nieann of nide 
diHiribution. Nematodes probably pa^ the winter iii Ml* ^il in the larval ota^, 
thoiigb it i.i claimed that the>' winiidr in the rftol* of ii«er«uii»l pliinlH in iho niatuw 
i*ta|ge. For a fullor discuwwioii of thin subject, m*e llullntiii 217 uf tko I'tureau of Plml 
lndiiet.r>', entitlwl "Koot-Knotiwtd ('inntrol." 

BLACK-ROT tBROWM-ROT, STE»|-ROT» BRY-ROT). 
Description. — Of iSle symjitoms of the blnck-rot J)r. Krwin F. 
Smith says : * • 

The difleOHo may appear in the plant at any stage of growth and is characterized by 
the following pymptoms: nwurfing, or one-sided growth of the IieadM, or, if tho diwat* 
is very severe and liaa begun early in the sea-non, by tho entire absence of any hwtA, 
and in extreme cases by the death of the i>Iunt. Occasionally the heatls rot and UiA 
off, but this is not a ntMreftsiyy coHPequence, llie soft, bad-sinelling rot Wing duo t« 
the entrantJC of other organiipn«. If ii\m wtaiBipH oi affected pkiw» (m: broken or Bur 
acrofw, a brown or black i^igwill be o^*««rVe*l, cori'aepBWlrng U* tW& Voody i>art"f the 
stem, this part of the stem beiiis •ei»*»Mally subject to the dW»«c. lu bnd case« ^ 
blackening may be easily t>ra<*ed upwiml into the center of the head and is genefll^ 
worse on one side. JH 

■ Bnri«h, Srwln F. Tb« Blaek Het of t4ie Cabt^ge. Fmnn«-s' Bulletin Gn, l!WK, i>p. 
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Iiif«tt'.t!on usually laktvi plaro at the margin of tlic loaf. The prog- 
rmm of tlio discnso from the point of infection onii frcquonlly 1)« 
tr«rtK] tliroxigli tlio veins of tlio leaf hy tlio blarkoiiinj^ of tlio bnmllee. 
TIio mnrj^innl infection in Inter followed hy a browninp; ami drying up 
of tlie infertod nrean of tho leaf 

Control. It is to be rej^retted that no sum methods for controlh'np; 
blaek-rot are known, but tlio ohaervanoe of eertiiiii preenutions will 
|>revent werioua b)ss from this very destructivo disease. (I) All seed 
s^ionld b«* <Ii.sinfQct-ad b«fore sowing, in acujordanoe witJi tJi* inailiod 
de«erib*(d on piij?« 9. (2) Care should be exen-isod in the i>rp]>a- 
riitiun of tho seed bed, and only manure and soil Klionld be used 
that aro kiu>wu to I>e free from tho disease. (:0 Crop rotiitioti, 
wbetlier for tlio jirevention of disease or not, is always a j^ood ])rnrtice. 
In connection with bIa(d\-rot it is very Imjjortniit. To control the 
ilisease by tliis tnetliod tlio rotation should I>e one in which. no enlti- 
vatoil crneifers or cruciferoim weeils nni allowed to grow in the 
grouinl for four or live years. (4) Insects, sbigs, snails, etc.. by 
iirnwJiiig from i^|^gicttt<l to nouinfot^ed ]>lantH carry black-rot orjgan- 
isnis; wliwi ]>o»tfibIe, they should he ke]>t in snhjecHion. (A) Live 
stoek slioubl not be allowed to roam at will over ilisea-sed cabbaj;e 
putches, as they may carry the organisms to iioiiinfected fields. (0) 
Diseased ])laii(R as soon as detected should be ptdleil np nnd destn»yed 
and not tlirown on the manure heap to eoniposl. 

Distribution and loss. Black-rot has boon rojwrted from many 
St at OS cast oX the !NJississi])])i Hivcr oiul from a few west of it. For 120 
years or niorp i^has been desti-uctivc in the States of Ohio, AViscon- 
s\tt, Mlcbignnif^nd N«w Vork. In rac^it yatu'S uev^ral totbw f^iH>bitis, 
part^icularly Virginia, Iowa, New Jersey, and Texas, hsv* r»i»ort«d 
outbreaks. The disease has been injurious to cabbage as far stnith as 
Klorida, and extends through all the States north into Canada. In 
1908 it was rei>ortc<l from the State of Washington, but it has not 
oerurred ti> our knowledge in any of the Kooky Moinitain States with 
tho oxcei)tioii of ('olorado and Aiizona. It is also well known in 
almost nil parts of Kuroi>o and has been r«i|)oi*t*il 'from th« isbinds of 
Cid»a, Porto Hieo, and Now Zealand. 

Tho loss to eabbage nnd ruJated plants from black-rot }>rolnibly 
cxcocds that of any one of the other diseases. It domi not 4H>d in Ui« 
field. It often happens that an apjiarently soinid'hoad is found to be 
rotten insid«. Tho ilifTieidty of <lctecting such beads and the fa«t 
that some are overlooked in handling result in jdacinjj many in stor- 
where they fiirther decay. 

Cause. — Illark-rot ih caused by a yellow hariciiriTn (liaclerium campeat re {Vamin^) 
Krw. .Sin.). Infection talces j>laco through Iho laavcn and occasionally llirovigli the 
rootrt, A\'hen infecrtion takes place through Ihe root* the orgnniFin i-pread/* throughout 
the plant hy following up th^ f)!bm\*a9cular bundlflH Tif tl)« t«t«tfn (fljc. 3). Probcfcbly 

4S8 
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mot4t of tho inf»?t!lionH, Itowovor, take pla<-<i at the inarniiiH of iho Imivoh, pit-h^r Ihrouph 
puiicturoH mado l>y Ifrnf-Hucking inMortH or in the Hmall droplotH of wM^r whiah ccMaAt^ 
at tho nmrfjiiid of tho loavus durinR cckiI nlghtn and in damp, miny w«il4ier. The 
orRiiiiinmH then find Ihoir way into tho interior of the plant. 

It U not powitivoly known how tho or^nniMin^ got to tho points of infection on the 
half, hut prtjntumahly thoy aro carried thoro on the bo<licR-o( in^*<'Ctfl or lodged on the 
loaf from tho dunt hi the air. Tho progroiw of tho dii*eaHO from th\> point of infe<*tion is* 
inwartl and downward. If tciIlowH the bunillcM of the loiif. Th© jMirtion of the loaf 
around the point of infection, oxcopt tho fibrovaHCular huiidh!.H, Hr^t hirun yellow, 
Uion hrowTi, and finally drim up. Tho voinn of stu infoctoil loaf are black. I nfoction 
may tjike placo at sevomi i>ointH on the ivxme loaf and on novoral loavoa ef the same 
plant. In tho coiirao of timo the di^oono advanren to the biwo of tho Iraf and enters 
the Ktem, from which ^xiiikt it may in^t many othdr l«avo?4 and work np through the 
^nt(*r of tho hoad. 




Uy lliF bhu-k-rut organism. 



WILT (YELLOWS, YELLOW-SIDES,. 

Description. So fur as known (•ahlift'jjr is the only crop nfTrctiMl hy 
tho fornt of wilt known tin ' yi'IN>wH** or "yollow-siclos." Tlic phints 
iistmlly Bh<»w Uni rhnvucttMnsrif Hyni]it<>nis in nbnut two to four weeks 
Hfter tii«y ar^M^ m tM ^wM, Init (Ht«A«« it]ip«tir» wtrly m 

thwrt^rnwUi in fl^^sMMii^ IxwH. Tli4ii^^^lH- mu\ lowir Iwrvmp tt:v& t\\^ #r«l» 
to show the signs of fti* fclf%#». TFidt |«Mcf mtty firsrt %u vi\ ymt\t*\\- 

Iwtwfbmi tho v«ins nnrt aromnl t4i(> nihrf^hiH, muf fli#n hitor hrown, ftH tf 
8*torch<^iI, nn<I finally dnip off; or only ono sicio of tho h-nf may ilrj* np, 
whilo tho other half romnins norninh TIiim latter sj-niptnni is tho more 
iiHunI nnd is a cliHtinKuishin*^ cliarnctorii^tic of tho ilisoawo; littio or no 
wihinj* of tho ijlMut m npparwit nmi for th*t r*Hi#)n "yttJIows" 
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in a bettpf tleeci-i<i>tiv« tftrni tliau wilt. Tho lowowt Icnf is always tlip. 
first to drop oil", and Uiis is followed by tlio next abov*, until only a 




KiQ 4. A ciblmfcr iilmil shuwIiiK the chaructpristlt; symptom of will or yetluws. 

bfire stock iy loft, supporting a small imperfect hofitl or none at a-U, 
dppsnding upon tint age of Uie plant whun it became fliseasaLl (iig. 4). 

■188 
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Siibseque^it feo tho (lroi>pin<^ of the l&nvos sliort sjjroutis from ono-half 
inch to 1 K incht's hmg sometimes grow out hotwoon the leaf scars. 

Browning of llio woody portion of tho stem is another chnrncter- 
istic of wilt, and if tlic stem is cut oir witli a shar]) knife t black ring 
corrcapomling to the librovasc\ilar bnndlcr may he rcen. 

Control. — The seed should he disinfected accordinj^ to the method 
already described on Jiage 9. Wilt has been found to occur in man}' 
seed beds, and for that reason manure and soil known to be free fnim 
<^i«#tihHe shouhl bo us«d. S^wiliztOi'm of th« s«ttd bod bIiohW \te 
iTfaettfcc*! whenov*'*- ]K)ssible. It has been found l4iftfc tnmi thougk the 
seed bed has boon sterilized and noninfectcd plants (d)tiun«l Uicy uihj- 
become diseased later if ])lantcd out in infected soil. 

The ]>lants evi(h'ntlv heroine diseased when quite y*mng and many 
can be detected beUrr ]dnnting. Such sbouhl Ik ]>ulled out and 
destroyed, l^essen thc?]>ossibility of sjU'catUng the (Usease by de.stn)V- 
ing all (ILseased plwits. Do not a]l*i)W stook to rijaju at will over the 
fields. Wlien wat«r is used for wotting it should b* tak^ii from wells 
instead of from drainage dit(il»««, whioli are liable k» b« inf«cl«d. 

Crop rotation should bo practiced. Tho orj^anisiu causing wilt can 
live several years in tViesoil; henee, the rotation should cover a ]K'riod 
of four to eight years. 

Distribution and loss. — Tho organism causing wilt has been iKolatcd 
from cabbage material received from the following StaU's: Kortli 
Carolina, S*)uth Carolina, Georgia, ^Missi.ssipjji, Matyland^ Virginia, 
New York, Wisconsin, Ohio, and Mioliigan. It is possible Ibat man}- 
oases of disease have been attributed to blagJi-rot that in reality wore 
due to wilt. Th* two diseftstSK h»ve o#!tJtei h&mi £«un*l aKsot^ated, Hnd 
both organisms have fiequently been isolatsd from the same plant. 

Not until recent years has the loss from this disease been large in 
any one disti-ict, but serious results can be looked for in the future 
unless caro is exereised to ])revent its spread. The diseare has hoen 
worse in Ohio than in any other State, the loss in one localilv alniie 
amounting to several thousand dollars annually. In Afuryland und 
other States it has attracted some attention for several years. 

Cause.— -Will of cabbage is caused by a microscopic oi^nism, Fumiruim, the sjxjcie* 
of which has never been described. This group of fungi ia oaJy iinperfwclly knowii. 
Some are parasitic, while others are known to be only sapropbjt^&lc, viz, (a^anismH whkA 
live exchiaively on dnad vegetable matter. 

Infection of the lioHf imdoubtedly taken place (.hrough f^(s r6@^^. Injariea to the 
roots made by in.sccts i**ay help to infect tho plants, but pucli m*«nHanj not uoctwury. 
The -writer has caused the disoafo by inoculation of the soil in which the jdant-* were 
KTowing, care beinp' exercised not to injure the root«. 

The vegetative part nf the fungus consiHta of *ninu(e colorless threads callM the 
mycelium. The fungus develops rapidly and after en twing the roots grows iij) into 
the b«ndIeH of the stem, where it forms an almost imporvious barri*;r te tho water 
passing from the roots to the leaves. 
4SS 



DISEASES OF OABHAOE, ETC., AKD Tl'i EIR CONTKOU 



21 



Tw(t forrriB of 7vi»rocluclivo VmhIicb are known: (1) TVio coiildm, wliich are two li> 
iwvpral coUotl and slcklo nliujiod. ' Thoy aro not fdrinod in tlio biindhM* of tlio Iiwt, but 
on tlio Hurf:u.'e of the jdaiit. A Binglo K|>oro under llio niicrowojm in colorlciw, l)iit in 
nitu*< tliE*y lire ]nnkif>li. Often in culture ntiMlia, and («onietiin«M wtthUi tlin bundlfw 
of thy b<>Mt, small, ovul, oiie-cellfid F]>orcjt are «lcvelo])fHi. Such t.vjica of c<inidta aro 
t« bo dlP^•l«lioI*«d owly abnormal pondiftoju". (2) Glainydo«iKH-(4«, 

wb<»tH^ iMniicB arc runiidii^li, t-hick walled, and able to stand fmvtve and clmnKeable 
weallicr. Thuy aru formed on the end of a liyjilia, nr an a BweUing of tbo myc(4tiim on 
the enrfact; of the lioHt, or in the Hoil. 

It ia probable that this funj;^«, like many otborw of tho tyimt* form, can live aa a napru- 
jihytp, Imt h:in a<liipti'd itself to jiarawitic habiti*. If «nch in the ciu>o it ran llVe on 
dwuyiHl veKctjdiou in the noil nnttl it roniPM in eonta^-t with a amitiihle howt. 

('l(tt»<'ly relat4>il (<pefiiw of I'''u8ariuin rauco numerous dinea»oH of other rn)j»B. Among 
H»«iH»w944 known and commonly met with are tlio dry-rot of imt«tow, tlie Hcabof wheat., 
and tilt' will of flax, cotton, and cowiw«a. ToHwtom aro alt*o affwt^Ml wirti a similar 
[AiiKiiH tt^ y»t-unde»H.-ribed. 

i^ff«"**ic«« l>*twp«*»> inopt of t.h«w diwaws are eBtablishod only aftw crora fnocu* 
Hir-P^M involvinR oxtcnuiv© cnltural work. The calibaK^-wilt fungus has not b^n 
)«ioeul»ted iifto ot^ar plaatn, mo Amt it m not kno«*n wh«th(Y t^iia s]H>@i«n of Fttimriiim 
eanjpw' tHixM^^ of oIliM* 0r«»i>M. 

BLACK-LEG (FOOT-ROT, WILT). 

Description. — So far known l>ltn*k-log occurs only on cabbim^ 
iMid p«mIiflow©r ami may at^ck the ]>lH,nts ni nny tJnio in tli«ir fp-owtJi, 
but more commonly wlien yonng. Th^ ^nrlicst Kyni]>tonis aro UKnally 
se«i in tlio seed be<ls two or llireo. vccks before tlio tinio to sot the 
]>lAnt.s in the fitJd. 

Infection frequently tnkcH ]>laco on tho stem nt tbo siirfaco of tho 
jjroimd jnst below the attacliment <»f tlio Iohvcs wliprc lesion-s, iibm- 
Hioim, or sunken areas irrcgnliir in outline occur on tbo ei)ideniiia or 
it may take jdaco at tlio lURrgin of tJio l«Av«n nt llio. bh<1 tlio bii^or 
vains, i>robubly by nionns of tbo <lroi>U*ts of T(t»it<«* tbat collect Iboro 
during tliP nigbt or in damp wwthw. Suiikwn B]iots or »br««ioiw 
frwqiKwitly occur also on tbo ]>otiolo of tli© l«ftf or on tbo midrib. At 
Norfolk, Va., wboro tliis disooKo cuusod Imavy lose to tbo oubbiij;o 
cro]> durinfjj tbo spring of 1011, infection tbrongb tJio leaf wan vcr\ 
common. Tbia mode of infootion was less common in otbor ciislricta 
wbcro tbo disease bus been observed. Insects wero found nssooiiited 
to some extent wdt b blnck-log in Virginia, and tho writer is incJiiiod to 
boJiovo tbat tlioy assist in its spread. Nmnerons disoiu^od ]ibnits, 
lK»w(^vor, wore found wliicb sbowod no evidence of inspot injury. Tbo 
disease s])reads from tbo point wboro tlie nUnit is infaetiMl down*-ftrd 
to tbe roots and nronnd tbe stem, ofttwi comi)Ietcly glnllinf; it. If tbo 
]>lant i.s ])ullod up tbo small fibrous roots will bo foimd more or less 
completely killed, and in advanced cases all tbo bilcral roots will bavo 
rotted ofT. Before tbo deatli of tbo ]>lant takes ]>laee a ])nr])lisb tint 
is developed in tbo foliage wliicb porsisis'until ,tlio plant dies. Tliis 
colonition constitutes ouo of tbe principal sjniptomH of tbe disease. 
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N'mnoroii-s ininiito binrk Hpooks (pyonidia) a Httio larger tlinn a pin 
point inaybo found scnttort'd indiscriminntoly on the stoni nnd loaves, 
in and abont tlir l>4a»tion«i or abrtkHionfl oAiwod by tb« b^c4<-l*^ fkingiin. 
(Si'o fig. 5.) Tli« ifyenidia are fUlod with mjfriads of siwiros wliiob 
sor\'o tt> ilissoniiiinto tho disoaso. 




FiO. A e«b^af(« VmH njtuwlnx Injury fruin the l>lMric-l^ m'tfunfenu. 

Wilting of Lho whole plant is very chanu tiiri«ti« of bl«i|k-l«i|C **f 
('«,bba|^u. Tho laavos, instead of fnlling off, a<lhw« to th« i^i^d 
droop olown as though svifforing; for watdor. 
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Control.— Cnhbnj^o black-lc^^ is hnrbored for the most part in tho 
tM»i] on tiio decayed steins and leaven <if tlie plants. In view of tins 
fiiet the seed bed should not bo located on land where thw disoase htm 
orciured. Tho motliods of eontrolling bhvck-leg adopted slioiild be 
Mh>b6 of provoiition raihar tliiin cawe. Aft«r selaeting a suital^e place 
f(tr tlio HPed bed, inaniiro should bo obtained from some source where 
fabbiigo Ktenis and leaves have not been thro^^'Tl to com]>ost,Kinco they 
»ro often a source of infection. The Ohio Agricultural Kxperiment 
Stfttion has studied this disease in tlint State and rocominonds treat- 
ing tlie seed beds witli Bordeaux mixture (4-4-50 formula) nt the rate 
of one gallon j)er 1 0 square feet, just after sowing the seed. A second 
tmvtment Kh()u]d be given two weeks before and a tliird just preceding 
the sotting of the plants in the field. It is claimed by tlto Ohio statiim 
tiiiAt tliis metluid of trwitniQ^it will keoj) tliw disaaa* down in tlio seed 
bwl aiul j)rov(Mit its ap])t-'arance in the field. 

Tlio ])roveution of black-leg in tho seed bed is of the greatest impor^ 
tftnc^ in restrifting itsKi>read. However, many fields in some loeali- 
tica are already infected, sind tho disea«o can bo eni<]icatod from them 
only t)y oare and ])e^so^'onlnce. All diseased ])lant3 should bo bnmed. 
Cattle, horses, and otlier stock should not bo allowed to roam from 
(lis«VHO<l pateh«ie into noninfect«tl fialds. Crop rotation should bo 
pnvctired, and tlio seed should ho disinfected in acoordanco with the 
fonmilu given on jmgo 9. 

Tlio ^\Titcr's own eN})erionce Itas shown that steam sterilization of 
tho soil for one liouv at n lemj)cvatiiro of 21 2°F. will ]tre^•ent the disease 
in tho seed bed. 

Distribution and loss, — Cabbage black-leg occurs in Holland, France, 
mid South Australia. It is not known to bo widely distribntatl in 
this eountrj', but was found on cabbage in 1910 in the States of Ohio, 
Michigan, and Iowa an<] occurred abiindiiutly in Virginia during tho 
spring of lull. It was reported in lOIl on cabbage from Wisconsin 
and Now York and on cauliflower from Ijouisiaua. It ])robably 
aLsct occurs in (tther States. 

Tho loss occasioned by black-leg varies greatly in different htcidititw 
^ai in dilToront fields. The ^^Titer saw tiali\e in Ohio wlnCifP 
cwit of the crop wivs destroyed by this disti^so alone and otheaf»Av!^Sro 
tho loss would not exceed 5 ])cr cent. (S<'e fig. fi.) It was fe>und in 
fie](l.s where cahbiigo had never hofoi-e heeii grown, while some <tld 
fields hud comparatively little of the disease. Only a few civses wcro 
found in Michigan, and tho loss from Mk tntuble was negligible In 
lowa it wns quite i)revu]ent in certain .sections, and tho loss was 
conaidorable. The diseitso was found to be mor» dfstnictivo in tho 
trucking sections of tidewater Virginia than in any of the oth*r 
States. It wius HO »^n'6ro that in a fqw f)«lds no mark»t»hle «ftblMi^« 
was cut; in somo tti© loiw amoinitad to as nmdi al* 75 p«r c&nt of tlie 
crop, while in oth«rs tho diswiso did not occur. 
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Cause.' -IHark-lcK is caused by a fuHgiin (Phoma &l«racca Sacc), 
Infection lakes i)hico on t!io elein ne«r tho ground, prohtibly in woiindH ni 
innwta, and eprcada from that ])i)inl anmnd tho Bt«iii,^«iiii-41 iiito roota, anA 



l!io leaves. Lwtf iiif^ctionfl alwo wcur *t tho 
larger veins. 

Tho fruiting iHidicw of tho fmiRUH appear an Iilaek Hpe<*ka (pycnidia'* in tlic leoiwn 
and abraeionH. In the pycnidia are formed mjTiada of iiiicroscnpif one-ccUefl Kpw^ 
which upon oozing out are oxpotMnl to llio winds, inwectt*, and otlier foreign a^gnrlm 
by which mcaii!) they aro prolmHy <iiftrriod lo_o*fc«r pladil«. W%t A\*««fetlmr is favor^i^ 
for the spread of ths disetiao, the preatdBl lois^ l»«ing o«c^miiMi during a wet scMqi. 




Fia. 6.— A fleM of cahlwge with 7S por cent of the plants killed by the black>leK funKUf. 

In Aiu*lri>lia eaulillower is injured severely by thn saino disease. Tho WTiter h« 
not Bc»ii*cauliaower attacked in tho field by this organism, but haa prodwed the 
dif^eai^ in the gne«nhoii>ie witih muw by means of artificial inoculations. 

SOFT-ROT. 

description. — Soft-rot of crucifers is characterize*! by a strfl, 
muahy, almost slimy decay, wliich after entering, ganerally at- thp 
ea-owu or root tip, spreads rapidly tlirougliout tlio "whole plant. Tli« 
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«oft>-rot hacterift as a q\m& are inari«*»(I by thoir ahility t<> (l«rttn)y 
])lants very quickly iintlor favoniblo tcnii)orHturo comlitiuiiM. Tlicy 
s^Idcim affect uninjured i)Iants, but require a wound or otliCir injury 
to pibi a foothold. Infection takejs pliico in tlio field, wlicrc con- 
siderable diiniago lias been oeeasioned, but tho greatest destruetion 
to thus croj) is caused in tlio cabbage sl^'iniKe boa^os. Under inii)roi)er 
fit^trage conditions (ho disease sjireads rai)idly, fre((uently covering 
all the outer leaves. TIio slinio formed under tlic^o e^inditions is 
vc»rj' un-sightly and cons^quiMiyy RfToot« U\o nitirkftt vnlifc, «vmi 
Uiougli <ndy slight injury cnv»s«»d. 

Control. — Fields where the diHcaso is known to occur sbonld bo 
avoided and rotation practiced with cntjw not injured by soft-rot 
organb*nis. It bius been found that in the storage bouse, where tho 
uiHxiniuni loss occurs, an increase of the tem])erature nincli above 
the ffeexing jutint and a high jierecntago of lunnidity will n'KuIt in 
ra])id decay. In view of this fact it is ndvisalde that a tenii»eratnre 
shoidd be maintained iniiformly 1 or 2 degrees above freezing and 
yte rtilatavo liumidity kc^)t nwir that of Uim outdoor air by careful 
vwitilation. Furthermore, cnbbivK*^ and oth*»T c*n)i>s whiHi going 
into storage should be handled carefully, so that (hoy will bo injured 
ftrt little as ]>ossibIe. Since tlie s<ift-rt»t organ ihuis are ej?]>('cially 
e^'usitivo to light and drj'ing, tlio croj) should be thoroughly dried in 
the sunshine before being put into storage 

Distribution and loss. — The loss from soft-rot is considprablo, 
csi)ecially in storage houses, where 25 to 50 jter cent or more of the 
rro]) has been destroyed in a single season. The greatest loss ocenrs 
iu New York and Wieootwin, wImto tlivi storaiRe trf c-«l)bH|ttv fcirm« ku 
important ifidiwt-ry. 

Cauie.- -Soft-rol of Mirioun crops ia due to a Rroup of rhiwcly rt'latcd ha^-twria. 
liaeiUu* oarotovoroua, niittKMl aiul Btudict] l»y lYoI. ]>. H. Joimk al Iho Vcrinunt 
■AKri'*iiUiiml Kx|>eriment Stalioii, waa found to uffwt a wido ran^ of ]>lHni*>, uiich lu* 
tunii'im, ouious, c«l*ry, mdiHheH, pamH*«, and t-oma1«*M. Mr. I'\ O. Ilurrimnif M ihc 
Ontnrio AKri<*ultuni1 Kxixtrinient Station, Guclpli, Oanmln, found a nofl-rot nr^imlMn 
de»ur»)yinj; cauliflower, rnUlmi^, and limiipH, and rallod il Itadllua olerarm. 

MALNUTRITION, A PHYSIOLOGICAL DISEASE. 

MalnutritifUi is a trouble which affects rabbivge, ciiuliflower, and 
other croi)s, csi)eoially in the Southern States. It is quite diiTerent 
from any of the. disejvscs previovisly discussed, all <if which tire caused 
by ])anisites. IJy malnutrition Ls meant a disturbance of tho uornial 
functions of a plant whiali maybe a rasult (rf its inabilitny U> obtain 
the proper iiutriwit ii«ub«tHin«-9s frtvm t\t% ewyil. Maluut-rition may bo 
caiised'in several waj-s, suob aa the usei of expes«ivo mint^ral ^iwi4lix«ft«, 
lack of humus, actwunidation of aotds in (Ji# »oil, and tjie lack of 
nitrifying organupiUM. 

4SH 
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DeicriptioQ. — The m<)st c-haracteristie symptom of malmitrition ia 
A clmng^ iko normftl g^rmm «P iJio lea-ras fe© a Hght greon or yellow 
beiwoeu frho veins and around the margitH!. (S»c fig. 7.) Tl»o 
lower IcMivoa are the first ttJ show syinjitoms, then the ui>p**r and 




FiS. 7. — A oAtiMgr k«f tttiowlnic th« ohanoK^rtatk) aymptoniii uf mnlniitrltion. 



innnr i>n«M. All d^tMusitil l<MiVM« ure pLTrt'plibly tlii^kdHiuHJ nntl w<» 
brittle us to 1>« fftyUy <4rwliM»d: IxmtwwMi the firigdffH, 

The hoacLs fro»i j»lanfe sKgk^yy <tfr*ifetat'l ftr« -sfcuall «*id ijimftafrHFe; 
when ])l)intN nr& Imtfly db4«i»itiiH ii<t littHdn nri* furnicitl. 
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Tho roots are small and the lateral foodors few in number and fre- 
quently dead at tho oxtrcmo end. Often tho epidermis of tho stem 
at tlio surface of the soil is injured, »losoly res^^mbling the eonoeive 
action of some acids and alkalies. 

Control. — In contrelling malnutrition fbur points nsiod considera- 
tion: (I) l^imitfttion of the quantity of fertilizers i^ed; (2) adjust- 
niont of the composition of tlio ftirtihssi^ to m(X!t the crop require- 
mMits; (3) the rational use of Kme; »nd (4) the maintenanra of the 
organic matter of the S(3il. 

i'rftftire on the part of farmers tends to increase the quantity of 
fertilizers when the preceding tTop wiis poor, in the belief that tlie 
yipld can in this way be maintained. Tliis practice is not always the 
brat. As a result of the writer's experiments on early cabbage in 
Virginia covering a period of three yc«rs, it was shown- tliat b»itw 
yields could be obtained from 1,000 pounds per acre of mineral 
fi»rtilizcr than from any larger itmoimt n]> to 4,500 pounds, which 
gave the smallest yield of all. For tlie wibbage crop this is a saving 
of about 1 ton of fertilizer per acre, representing a value of about $35. 

Tlio composition of the fertilizer or tlie ratio of tho difToront sub- 
stances com]>osing it is likeMoao very important in connection with 
malnutrition diseas-os. Where maladios of this sort occur, ii fertilizer 
for cabbage and <-auliflowcr should be derived from sources that will 
give All alkaline rather than an acid roaetion. It has beeii found 
tliat an acid soil is likely to cause the disease and that these orops 
liavc been restored to a normal condition when lime was added. 
For a fertilizer which will meet the above requirement the nitrogen 
should bo derived from nitrate of soda, fish sorjij), or dried blood; 
tho phosphorus from bone or Thomas slag; and tho potash from the 
sulphate or carbonate of ])otash and not from the muriate. 

lamo is not ordiftftrily needed as a plant food. It is used merely 

' m a soil corrective, rivBhe Southern SUit#s where miuoral fertilizoi-a 
are ftxtMi»iv«^y t*ie soiL^ ai-e very de4iMi«u,4 lime. Some of 

^me aoil« are so acid as to reqiiire 3 5,000 pounds of slaked time 
'pm acre to noutndize them to the dei>th of 1 foot. Scarcely any 
fo«g-cultivated fields have been found to require less than 3,000 to 
5,0(10 pounds. lOven on the soils requiiaug tho lessor quantities of 
lime, crops woidd not grow ^^go^ollsly, and in the most acid soil the 
yipUU are greatly reduced and tho jtlant^ injured in vanoiis ways. 
Tlie full liino requirements ummI not be sati»fie«l. Experiments have 

[ sfeown that the yiehl of cabbage can be inor»as^l several times by 
tUft additit>n of »^y 1 ,000 ^> 2,000 pounds of lime on soils r&qniring 

I S,0()0 ])oundA j>cfl- a#re to neiitralizo them as comj>ared with other j)arts 
of the same lield similarly fertilized hut unlimod. Wliile the 
strikintj increase in yield is ]>r(d)al>ly due to a lai-go extent directly 

i to a noutralizat.ion of tho ludd in the soil, lime serves other pur- 
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posefl. Among tlic ot-lier inoro important ofTocts of liming soil ^ 
following may bo mentioned: (I) To render avtiilnblo certain forms 
of i)lant food, especially eompounds containing jiotassium; (2) to 
faeilitato the dccompositi(m of organic matter by encouraging the 
gnnvtli of micro-organisms; (3) to promote the growth of oi^unisnis 
tiiat gather nitrogen from the air; and (4) to improve tho ph^-sicjj 
tcxtoire of tho soil. 

Tho old cultivate<l fs^ds of the South ftt th« present time are 
ordinarily deficient in humuS or organic matter, n condition fur 
which mineral feitSfizers kro largely responsible. Tho yields fmra 
tho use of fertilizers were so satisfactory for a long time that tW 
farmer came to believe that this was all that was necessary U* pr(>- 
dnco crops. In view of this fact tho organic matter of tho sdil was 
disregarded, and it gradually became exhausted, so that at the 
present time fields that contain 0.50 per cent or less of Iiumus arc not 
uncommon, Tft hilo 3 to 5 per cent should b© ])resMit. 

It is now foun<l neccssaiy to restore humus before fair yields can 
bo expected, llumus can be supplied by tho use of stable maaure 
or by growing green-manure erops such as cow]>eas, soy beaas 
vetches, ote., to be turned under when mature. The results from this 
method of restoring natural fertility to the soil are ordinarily v«t 
marked on tho first succeeding crop. 

Distribution and loss. — Malnutrition diseases are eonfined pria- 
eipally to those localities where mineral fertilizers are used for 
Wio production of larger and earlier crops. Tho di»eaH&, therefor*, 
is resti-ieted mostly to tho Southern States. In gen&ral Uioso soil't 
aro poor, respond quickly to fertilizers, and have beoii int#nsivdj* 
and cnreloKsly farmed for many years. The loss from this trf)uWe, 
though large, can not bo accurately estimated. 

Cause. -Constant, clean cultivation for many years haa robbed tlur wiil ot iiKirt vt 
its original fertility. The farmors, therefore, naturally Inrnod to tlio uco nf cdnnwr- 
cial fcrtilizera as a BiibBtilute. Tho roBults for many yoara wore very gratifyiitg. At 
tho outfot better crops were obtained than was potwihlo on tho bc^t noils »"itlio«l 
fortilizers. This led llio farmorH to believe that fertilizers alono wero neewwtr)' 
on any soil and the more uem\ the greater the yield. When tho rctiiriiH gnuli»Hy 
dorrcaifed art a reBiilt of this practice tho qiiantity applied was gradually iiuTra«^ 
until i* not nncommon to a<ld aw much as 3,000 ponndn of mineral fortilizem jht 
acr f r a in»;Ie crop of cabbage. A large part of Iho fertilizer applied wan not ui«m1 
by tho plants, but remainwl in tho noil wbero in the coiirne of a number of >*c»rpi 
censiderablo quantity accnmiilated. 

It Ih a well-known fact that tlie salta comprising mineral fertilizcra aro poinoBow 
to jilanta when UF*od in excessive quantities. Some fertilizcra have an acid reaclf* 
and eventually cause what is popularly known as a "sour soil." On the other YMtd, 
a Bmall quantity of acid in Ihe Bciil is not generally injurious, but it is not uncoflHwo 
to find soil in the South so acid as to require 5,0(K) to 9,{H)0 or more pounds of liinc 
aero to neutralize it. No a^if>-iiltnral pliuitfl will give their best yM\\ und«r 
conditions. 
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l>(iriiiK tlio y*.tan« whtMi iiiiiirniil fttrtUiKora gavn i^mmI nwtiltM no attention wa« \»ku\ 
to nMinl«iiiiiiK humiin in tlio mil; (HttiHoquont-ly it mw>i) litw-atno ox1inih>i«h1. Ira 
die ^iBBBWiB'WrM. > mpt' ^ mftHtily of lueiti a^HinnlitMd in t4i« m>H fr^nn t4io itmi of inlH«rdl 
f«iriniMti^ &r4 i^HMioo ol liurnua l^o i)'itrt^'i<HK l>m«t{«rW anti uth«r Vxniofie&l 
organioou rotild not tlirivo. If li^unuxi were plantwKl no nttT(tK«Hi wan pttlmnHl 
fnmi (ho air, and what v<*jjctativo iiiatttT was I(*ft im tli*» ffrouixl reinainod in ait iiiid**- 
cavo<.l ptato. A l*iu't«'riologit*al I'xaiiiiiiation of kiinu of tl)OF«o poIIh liaii tdiown llial tho* 
l>c'iiefi<'ial orpnnifinH nro waiitiuK or liu-kinj; in i»owpr to art. Tlio a4ldilion of larfw 
quuntiiim of niinoral fcrtiliKcrM did no fpmmI but mtlior inrroamwl thi< Iomh, |}i« (iIimiIjH 
bvinR in a i<ta1« of «itar\*Btion ev»n in t-1<e pronenro of alKiudanl ffMxl. 

Hri#ly tjitm<r4Uu:i£r>d, t^lauM:)t*u» i" fertM^ PR>1ni i» »atned by th» extH^ivo ut«> 
iiiinwal ftrtilizMTH and tht^ a.htmx»*^i of hninuR and <»f nitrifying l>»(-t«riM.. 

DOWNY MILDEW. 

Description. l>o\vuy mildew first tii>iMMirs in ilio Hi>riiij^ hm a 
wliitisli im)l<I ill isuliiU'd hjhiIs mi tho iindor sides of iho lonvos. 
ll iiiiiv wlf*<> iK'tMir 1)11 llio sioniH. At ilie close of ilio fwnHon (lie 
portion of the 1»«if ininiodia'tejy surrotinding t'lio diseased nrea 
apponrs yidlow ami later t^tirns brtjwii mid dries up. Kr©cpi©ntly, ligUt 
ar«>as nre obiiiwved in tli« oentw of a dark rittg, wkioli in turn in 
mirroiuided by a liRlit or yellow nrea, <4iub |)Te8eii.tiini; a con^ifeuotfti 
moilled appearance. 

Control. —Downy mildew is seldom so troublosomo iia to require 
romediiil nicii-surcH, but wh&n troninient ih necessary'- it Hbonld be 
observed iliat all cruciferous w««d« ar« n'ttR(»k®(l by Wiis orf^nnism. 
Such weeds are sources of infoct<ion to <i^l>l>ajg;e and r«]n-1@<l propa 
and shoidd be kflpt down. Any ]>lAn1n ftmnd d4««M^4Ml in tb« hmI b»d 
Rhotdd be d*»«troycfl, not ]ilflni*d. The r«ni!*ins frfun cHi*i»«h«1 pltinl*s 
should be destroyed, as iliey servo to carry tbo re^linj^ spttrcH over 
tho winter. Ooj) rotation abould bo practiced. Tlio planis should 
not be. grown too tliick, nor kejit too wet in t-ho swhI b*»d. Tbo |>lnnt» 
in tbo seed bed should be s])r«yed aJioirt om* a y%«lk ^r^lli Bor(V***^bc 
mixture (4—4-50 fomiubO. 

Distribution and loM. — Downy mildew soldom catimw any w«rioiw 
ItMs except in 8«e<l l>eds. It bas l>e«4i found in An»frii4ia iind Eur^ip« 
and ban bciHi rM])ort(HJ fnvm sev«ral SiAten in iA\e United SiaWK. It 
undoul>t«<lly occurs wber«ver aabbftK*' is Kn)wn, bufc ciwinp to tJio fii*>t 
that it causes but little loe« to the croiis it bus not becui reported. 

Cauie,— Downy inildow{/'eroTWM;>ora para»tiien(VQn.) I>o Ity.) ottarkn all rrucifom 
and ratit«>»« dtHtnrtionn and abnormid rpowUi. Two fomai of pjiorm tir ri'i>n»dncti\-o 
bodim are fon44«d. Tho «t«eximl Bpore in l>ornfl -in ^« air on Che Mid i*t bmmifavrl 
ronidi()|)hon». Tho niK^ron or rt-prodtictive bodiea, when (^enntnafeinf^, twi<d otil 
hyphffi which outer tho RtuiimU (broatliing poros) of tho hoKt. The rn>'ri!h*um, or 
ViiRctalivo ]>«)rUon of Uio fungUB, Mvon entirely within tho host. Tho i"iK>r«M ar« 
formwl 111 groat iiumbcM and ans readily carriod from ono bout to anntlicr by a gpnllo 
bnf'RO or by imioctfl. Tho dinoaiw) In carriod over tbo witit^'r by m«Ktvi of y«Howij4i, 
Ibick-wallod, rcttting Pporcfl which aro ablo to withstand iinfavorab4« *i»mt5**rtui 
until fipring, when they gormlnato and roo(itablii*h tlio dineaao. 
4^MS 



Yoirnj* plantd ttrf rnoro Hubjorl (i> nttnrk, but tlm <lanin^n to 
rnK'iforouM rn>|»i4 fiDm wliitt'-rnst Is oniiiinrily vory hH^IiI. Tho 
ilbion-tp inny iMTiir on niiy part of tlio plant alK>vo prouiid, Imt more 
/nMiui'iitly on iho limvrs, wlioro tin* tissiin is oftrn Htiiniilirt<Ml (o 
il'iHtorti'il an<l nbuonuul jEfrowtii. Mowt, doutly wi'iitlitT fiiniiHlM>H 
Bf H fcH iife «w«i<iU4oiw for t4ie «pr*'«d an<i j^rowt-fr of Uiis iIison.sn. 

C^trttl. — Conto"!)! iHfliMiire« i*ro r»roty npeeAsary; if r«qniru<l, Hpray 
plantM Ui ii«>#<'t ImmI imre moAi y,'mmk v,iliAi Bpnl««tux inixMife 
(4-4.ft(> foriuiUn). Tlio ««*><! het\ tdun^d n<H bf k«pt t«H> inoWt. 
SM»t only in'iiitiiy piunts 5ii tike d*K4ri^oy all oU>#rH. 

Dlitribation. W'iiitt^-riwt m dhit^ilm^l U^roii^koiit tlio \vorl<l aiul 
nttacks nil iTiiriferH. 

Cuilic. I'hf iltM*uM> in ratUMHl liy a fuiiKiw (Atbugo mndida (IN'ra.) Ktz.) whlrh 
«nrf<rH thn tirwiiH of tho hcwt through th(i ntonuita, or l>rftatli iiiK |M>rnH. 8iiiall oval 
iij>onTrt am IdnnoU wtih ti aro attochcKl one ti> anottuT in u t><*ailliko iuann(*r uttilcr 
w|ilch>niilii. Tlifty fitwlty twrajto \>y k nipturn of thn 4']>lih'riniM aiid »r«* then vtLt^Xy 
waftod \*y thif whtd orrurrltMl nri tho liody of Inm^rt^ to i>lh<>r tilant^. f ii thi* prrtH'w^ 
of |iiiM«l^t mokttttrfi thwy rm^M^ ipknntruitf, tho hyphw fimling Hivir way tntn tho 
iit»«mt*i. Br hmatftiini^ piin'H, M tMjpid on tho pmp«*r hwt. Th« db<«tUM) la carrlMt 
wliH«r by fnPHw^M) wf ^tHk-wallMt rwt4nf; >^*9r|pi M£i>lb^!ii ttmin 
of ^o hwt. froHx whWI> lh«»y ar« «*>t fm; ^o fnllnwtflff t<fM-hiff hy ^tm (Ukib^ o4 tho phutt. 

SPOT DISEASE OP CAULIFLOWER. 

TliiH «iH)t «iif«*a.MO WBJ* first fonml to iittnrk th«> louvcs «>f cniilinowor, 
but intrr wiim tilworviMl on rtibbn^o t«> n luoro tnuiti'<I r.xtfiit. H 
raiiaps on tli" lowor Burfaco of the loaf, and lotks al)un<laiitly on (ho 
u^^«r, huiaU browHiftU to pnrptWili gray HpobH fioniinvbnt irr<>^ilar in 
oivtiim*. A piMrki*ring of tlio it*af n^NiiltH wb#n tho midrib and inrf;i*r 
voinM arn bii<lly nfTot^tcd. 

Somo U>H.M wnw oaiisod to cnulilb>wi*r in ti<lowat<>r Virginia <liirin$; 
tho «prinp: «f 191 1, wiioro i;r> to 00 por oont of tho plants in tho worst 
casos wrro allaokod. 

Tliis is a iww diwoasc of raidrHowor nutl oabbnj»o, duo to n bar- 
t«rinni, nu (Itntt^rniinad by Mihs hiicra Mf«<,StniH4k, of tho lUirt>nti of 
T^lant Industry*, »iid nn hio«I4m for its iu>ntrt>l hnvu bttmi worko<l ont. 
tt has l>oon ol.Huir\'«d Ut«t lii«,«{M>t di^H#r« m^mi^ diurini;: «im>1, 

damp wontimr, an<l is bold in MtiMak whwn ~t4i« wnrm, sunny i\nyA i#f 
iato spring oomo «m. In view of tho fart that tho organism Is «*Hif»»- 
Mally HciLsitivo to sunfthino and warm woathor it is not Ukoly t* 
onnso any Horii>ns ilaniago o.xcopt dnrinp protrnrto<l rninv, om»l 
woatiier. CV«>p rotation »lu)iU<I bo tnnph»yod in rorrt rollinj; it. So 
fur as known tho organism <:ausing tlio spot disoaso of rnnliflowor 
imd onblm|;« duw not aM«i«k any otiior crmuf^ra. 
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LEAF-BLIGHT (BLACK MOLD). 

Deicription, — I^ftf-blight is duo io the funj^ua AliemaAa hrassicae 
(IJork.) Sacc, wliicii may attark the plnnt at any stage of itsgrowtli. 
Tlio vi'gi*tiitivo part of tlio fungus lives in the U-af tissue of tiio host 
ami umler ii(*l(l cK>u(litions forms roundish blaek spots marked with 
poiii't'utric. brown ssoiiw. Those spots vuiy'from ono-fourUi to ono- 
half of an ineli or xxiore in dimueter. The fungus may hImo live h« a 
Hupr(»|>hyt« an<l cmKios eonsiderablo damage to cabbage in tin* storage 
houM(>s. 

Control. — To prevent loss from this fuxigus iu the storage house 
llie following suggestions sboidd bo observed: (1) Disiiifoet the 
t rago hinise b3'' spraying the walls, benebes, ami bins with Bi»r- 
doaux iiiixtiu'e; (2) excrcisn care in handling, so as to minimize 
iiijuiy to the hoails; (3) maintain a temperifciure 1 or 2 degrees above 
frwziiig; and (4) keep the humidity as low as po^ible by proper v*«i- 
tilation <tf the house with ootside air. 

Distribntion and loss, — I^af-blight causes considerable damafi^e to 
rabhago and eolhirtls in tliis eouutry unti iu Kurope. Tho greatest 
i»tBs to cahbage occurs in the storage houses. The organism <'ausing 
tho disoaso is pre^tMit in the houses under ordinary conditions, or it 
may be cnrritHl there with the cabbago when it goes into storage. It 
HiiiiLs acc(»ss to tiie tissue through wountis niaile by handling and eut- 
tin}; or by ftdlowing up the ttissue kilbitsl b3' oy;iM' organisnw. In 
tlio pres94ico (»f plenty of moisture and a suitable twnp^^rature it 
vI»VEdt>i)s ra|>idl3', f»*rmiug an \n1sightl3' bU\c.k mold ovar Mi© htrnds. 

POWDERY MILDEW. 

Powdeiy mildew is caused b\' a pa^ii«iUc f^ngos {Krysiplte pohf- 
g'mi Y)C>) which forms a white powder^' <hist on t4io leaves of tiimipe 
Ami n few other plants. The lose CAUsed by this dwftMo is «o sK^ght 
that treatment is unnec<*w^Hr3'. 

DAMPING-OFF. 

Dftmping-otr is a disease of young seiHlhnga and may be cause<l 
by any one of several species <if fungi. It oaaiirs mostly in the see<l 
bp*l, where plants are growing in A. ea'owdad can<hi*(3ti. It is rftr«l3' 
found in the optm fl#ld. It is also a comiium <ris#as« in gre(*iUionses, 
whore a relatively Iji^Eh humidiM' is nawntaanwl and where the plants 
ire protected fnmi sunshine and fr»6 mreulation of the air. The 
HUoaae usunll>- attacks the seodhng on the stem at the surface of the 
soil Botm after it eonies through tho ground. It soon girdles the 
ffttvai and tlestroys the epidermis. Tho plant finally topples over 
»Bd (Keis. 
4m 
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l*r«v«ftitv« ratjier tJian curaiAvo moaimr^ »lioul<l b« «ii]>k>yod for 
tliLs <lis('ai5e. If ilaininiig-oiT has oct^urred before; tliosoil sliouhl not 
bo iisi'd n^flin, or if used slioidd bo sterilized nccording to <ino of the 
methods already iliscussed. Any method that w-ill prevent the ac- 
cinnulatiou of too much moisture in Iho surface soil ami re<lure the 
relative humidity of the nir about tho plants is advantageous in pre- 
venting <lami)lng-ofr. This can bo accomphshed by prnctiriiig the 
following suggestions: (1> 'J^ie upper layw of soil should be fi*. 
quently stirred; (2) u fr«»© circulation of air about tho ])lant8 ami 
exposure to sunsliino shotdcl bo jierinitted; (3) the ])lantji sliouhl }•« 
watfWwl in Uio morning in ]>reforenco to tho lute afternoon or ovw- 
ing; and (4) a layer of fines, hunted sand should bo s])nnkla(l ov*ir IIm 
surface of th» soil. 



[A lift ftivMiR l'h« tilles of all Farmww* Hiill»«tiiirt available for dictributkm will W 
Bciit £re« upuu a j) plication lo a Member o£ Coiifrewi or llwa Sscretary o£ Agriculture. | 
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